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(54) THREE-DIMENSIONAL CAD DEVICE, THREE-DIMENSIONAL CAM DEVICE AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an environment in which a measure for 
avoiding an interference position is taken by previously investigating at least 
the movement of a worked object and a tool and checking interference with 
th whole working machine. 

SOLUTION: In a three-dimensional(3D) CAM device 21, a previous working 
investigation part 34 checks interference with the whole working machine 
system including the worked object and an NC working machine 24 on the 
basis of 3D CAD data transferred from a 3D CAM device 20, i.e., executes 
interference check in the movement of the machine when a jig, a tool holder, 
a main shaft head, or a table is rotated or a tool is automatically substituted. 
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3 6«, 34g©7*-— v--^ hKgiaiU/cS^TcCADT* 
- £ *>?,Sif a a a © J?M£ff o r*©«M7*- * £Jfcsb, C 
40 ©M^f 1 - C A MS^g|54 0 ©*7mSffi_L{C^T 
•5. 

[0 05 1 ]X> 3^7cCAM»«2 1 tt, 3 ^tcC A 
D$?g2 0frh3'X7tCAV?~*t*$:WWL*>±mmft 

X@0f, fmx#-f:7\ Sffiti^^c^'CS^TcCADT 1 - 

^Kia-r s#Mi«iR*if«jnA*3ft-5.„ at»£SR«tt. 
c ©^tfloftffitc -ct»iS©aja?i5« i ttixe^^je 

fflL-. ^m-r5NC»nX«l2 4?:jg^U. I^ISKO 
50 L> aUE3ftfcNCJDX*2 4*ffll>T:©Jinx»&?>N 
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. [0052] ^tc, jfnjx^-x*fp^rs95roc»nxcc*f-r 

[oo53] snx*fj^wgp3 4 anxtfettffifg^ ~ 
*^^flnx^w^^*o4i<Dftnxsp^<D 3 yo£c 

•tf, »nxffiie&ca^< jnxxs(cfieo"rcAM*^sp4 

0©^ifflffi±r3^scADie7 !r ^©iSS9'*ia<E, & 

[0 0 5 4] H6ttCAM«SW4 0«C*5KSahft:«ftl 
X«JiNC»DX«2 4t#ttInX«K3|^i*©3»C7cC 
AD^f^t^f. CCD3^tcC AD*f;l/B, SflXtS 
"v? F6 0©Z*r^SlftM6 1±CC^W^^A6 2£*£ 
■bSfiSOtt-fct COif^7A6 2(DY^fSS&®6 3 
$£3E«EB6 4«r«»aatC^3-^Tl^ 0 C©£#91 20 
6 4Kitt % HRWIb«KaiS3K4±BB*«i5 1 **RW 
COi# 5 1 CCX^5 2 a^I^;l/^e 5 * 

aXBH 3 SVH4 CCtS*TX* 5 2 & £'©&«XA#Sfc 

ffw^jttittoT^s. i#5 lowft-raflBwitt, ftp 

X*g^* K 6 0±(CPK^-^U 6 B#W»J&*i, 
^AB7CC^, EI3B:^ia4Cc^:-rj; ; 5^M»nx^5 0 

^?nS 0 C(D3^CAD^rf;K1i, flDX«^ 
*K6 0, ilSa^r a 6 2, £$MI6 4, lirtE^-^Jl/ 30 
6 6, teA 6 7 . *£*DX© 5 0 ©*ffi«*sSpXSJRCC3K 

[0 05 5 ] C(Di5&3^SCAD^f;W JJUX^ 

mrtfcitSB3 4Cc*5i>TJnxffisgfcarJi>rffij*sn*ftl 

X^*£^i95£U Cft$C«^CAMSl^Sf54 0©Sl 
^IlitW^n^o Witt, 6£|ggLft:[pI 
(Ef— :/;l/8 5#|gfiU te*6 6tC^3ftfcW!nx 
^5 0©JDX8K»*XB:5 2 a £>tffrT£ <fc 5 fcffitft 
#>U cn<hfttC^W^^A6 2^fuitUTXA5 2 a 
*«JDX«J 5 0 CCifi^W- 6 ft £ <t l> 5 BftfP^JoX^CC 40 

[0 0 5 6 ] C©C AM«S*SB4 0©^BIffiCCtt. 3 
2Sc C A D * 7 s ^ tc tf £ njfg ift^t 

*#©«7j^ MJJDX^S 0St>*X^5 2 aOjfc^R^, 
3;*7cCAD*^I/*|5B6S*fcO»»S*fcO ITI 
*:£fa*^MLT©S^&<!fr*-S. 
[0 05 7 ] C©± *^3|^W8I$ 3 4 tt, te*6 
7, i«5 K 3EWBI6 4, EUS^-^l/ 6 3<DMW$ 
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mxmm&mK 3 4 uwriaw- sk># ^anx^ 

£^££fc&©[§]te7^:/Jt/6 5 £[HlK£-t±<5g&£&c|l8 
It 3 ^f;H5l±?:aiL tf *O^Mf x y 

[0 0 5 8 ] C©^^* «*tffflfflnX»5 0 

<hX*5 2 Ift5 2 *toXMJ6ffia*-CB 

SegSfr? If fci <*<DJo 7^-5 3 ©5te^tt»#«ttIX 

[0 0 5 9 ] C©^*** y^©tt» % 0d*«±fBig3 
(a) (b)fC^T J: *!> kC 3 cKjuCA D L i £ 

CC»flPX^5 0 £3E¥*5 1 CcaX#W6ti&XJ*5 2 ±# 
T^L/fcCt^ffiSnSi, TiWR»J«3 5 tt % 
ffl#*CAM*^4 0frc**[K m«CAMa^SB4 
0©^BB±^c*J^^r z P^*©x^-^ 
ttcncc*t>#Tjnxcpr*4ci*7S^ *-fe-y& 

0«»DIi5 0il*5 2 ^^tfftUiSi^^O 3 # 
^^^©T^S^^TC©^^!/©^© £ «g& £ 

»fs©aw^tf*&ra^-r*. cn&cj:*), ^gw* 

[0 06 0] Sr. TSfcWWBStite*!^, ffitSW« 

mt£Sim> inxaKcia-rasje, ^©&£ofrt>Jm 

X^ffi, T^ta»©^fe©ffl|ft^X«fflKJ^^3^ 
CADf-^iLU*$n^ @iSS£A^SP3 6tt, 

cn^[Hiii^©f r -^5 4 b^itSBt^, m*. 

±fa03Ca)(b)^TIS»DX^5OiX^:5 2i© 
*n , ±EH 4 (a) (b)CC^Tck 5 CC C A 

SB4 o©^niffi±tc*5i^r, nc»hxi&2 4©if4© 
»**»Wr4fc*©li8!«F3Wgi*ti& (l C© 

[006.1] X, ^F*^-* y^©IS* % W^.{«7Ca) 
Cb)^c^-T J: 5 CC 3^tcC A D*r7\>l/*«rtP OA: i *«: 

M»nx^5 oiSEns i iw^i/cct^tts^ns 

i , Ti^lR^DSP 3 5 tt % C A M«iSg|5 4 0 ©«^tiM± 
CCtel*rT*a*©x^-y ^•fe-^aa f aftix«j5 0 
££#5 1 t©=F»BI$»*Br3E©fe«iLa8»er«^-r 

[0 06 2] C©*»^t?«>±IBRI«CC. «Jta$B«*>6 
StaS^r^EIiB©*:*)©!!!**, WAtfX*K:raT 

a. T^@ig©fefe©fflS!ji^«ffie&^^A^sn 

£ Q WAtt % H8 (a)Cb)CC7j%-rj:^CcCAM^SB4 0 

©a^iiiffi±tc*5i^r, nc*dx«2 4©i«r©»*% 

[0 0 6 3 ] X, T^^^ y^©itt*. WiLJiHQtc^ 
tefc 5 CC 3 iKTcC A D ^f^EIKr-^ 6 5 
Uftii^CC^e 7 a<hl*5 2 aiWl/cCi^ 
^a^ti^i, T^#R»lgK3 5tt, CAMSi^SIUO© 
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. [oo64]c <Dm-& h wmmmfr h^m^-c^m 
ftztiz. MZ-ix, m i 0(c^-r<fc5(ciiK7'-^uB 

[00 6 5 ] «X©<£ ^tCJraX^m&Cigi^ 3^?c 

^xwtssjjCTi©^- * ©ttjun s n/tupg r - * . 3 e> 
tcttix-r 6 mffi&fflfeztfs aw tc*j ^ sflnx * t\ 

3tffi*13. ^©#5*-- £ iCS^T N C JfflXtS 2 4 (C 

[0 066 ] ftfc. ^WSiBf-f ffiSI5BB3 7tt. MflD 
1Mb N C ttJXa 2 4 £^tf JjDX«S1i$?££& £ ©TP 

*9*. ffctofcte*. x**;t-#. XittBiC. 
IaIlsB#X(* Xft g M£&B$<Dmm<DWa Z ©T8*£@JMTr 

*fc»©j)DXA^ 5 5 <Difeimm*^ibmm&iim#> 

Cft£:r-2 ^-^2 7{CiBK&-f £„ 
[0 067 ] ^JC. N C t : - 4ffpfi£g|5 3 9(i, ftJX>-« * 
f^g|53 8 icj; Offr^ft/draX-^X 5 5 C© 
JjQX^X5 5#>6NCft]Xt82 4*«f^3-tt-CNCJDX 

[0 068 ] C©J:^k;3^7CCAMga2 1 t?fB?£3 
n/ciNC^-^lJ, CAD/CAM7 7 -/JHf-A'2 2 
Kj*£>ft. C©CAD/CAM^r^Jl'-9--^'2 2©ttl 

[0 069 ] -e^T. •7 ; -^i£jM^^-A2 3*6CA 

D/CAM7 r •Y;nr-M2 2 tc*furSSR»)Ji^**)M 

6*1.54, COCAD/CAM7 7 -/Jl't-^2 2K, 

»nxf r -^^-^2 etc^esnTc^NCf'-^s e 

[0 07 0 ] C©f-^Ii/XfA23tt, JJIJX-r- 
^-X2 6&C^3ftT^£NC-r~*£&flNCjjn 

XIS2 4 tCJ&Dfc? * -v 9 hicm&v~c> s^-t^n 

CftIX^2 4tC^jMf -So C©NCflPXtS2 NC 

^-*K^ort«)nx«i-rato%«ffl»te»r*N'ciiDX 

5fc©4&-S. 

[007 1 ]-*, iieNC^-^jWE&SftSi, & 
5£ 0 fcflnXj£|g*> 6NC JJDX& 2 4 . «flnx«©8tff W 
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[0 07 2 ] *MftMtt. ±SB a ^ > h jcffi-a r 
Jg^©N C #DXtH 2 4 fcJK&Di&Ufcttfli L T . ?§5£© 

sa&4(4««:attix!ft*aiftwa. 3 6cc, wmrmm 
«. Ncjrax«2 4 *c«je©xji*-fe 9 m,t, ±12© 

fcK NCf r -^*NCftIXm2 4iC|iiil / rNCftIX?r 
10 tT^&©4&£„ 

[0073] c © «fc 5 (cjiia— H*te©m««:*j^-ci*. 

flnX^X©fftjS©IifrK: % 3^ECADf-^KS^t 
ttsaxw <t nc mrm 2 4 *$«j*nX««Jft^* <t ©T 
-Ttttj^jfeRv x**;uy. 

^H3i£^x»xjii ^aftn*©«w©»* ©^^ * 

■^i'^ff 5.=fc5(COfc©-f , M*nX^iNCjDX^2 4 
«rdtri»X««3ft±» 4 ©S&t? *«M^i<t U Tf^^ x 

20 [0 074] CCi^iWeWS, T$©®ifi£g 

tb-CXftfCM^-^^M. Nc/mx«ucwr4seiE. T 
8*©«£i/fc(,>anx#ffi. TissHaofci&oifBWUFx 

Kffil»JBW©7 r -5'©ffl!inite4**s-c*S < , Sfl^tcta:, 

*l 4 ©^^ii 4*©JDXSIB*s»nX-'^X *fpjsS-T micm 

[0 07 5] T^^x 9 Z-Clt. =mmMfi3X5vCA 
30 M$|g 2 1 (DmmWffi±Tfflz. (i^fer^^ 3 n *© 

[o 07 6 ] x, ^oiaafliii/raaGcCAD*^ 
c(D=Fm>®mmz, ^sn5 3^cAM*f 

^±"C«JtW«:lllBWilF*5l<^»-rJ:<. 

[0 07 7 ] t£-?-c, z F^©*M^f<f(cj:- 3 r^©[ii 
jS5K**ix 6 n/t jmx/s x tca-^t > r n c t 1 - ^ set 

40 4©t?. z FP©^t^NCf r -^5r-?-©*SNCJaX^2 
4(C?gLT||^©NCfiDX5&ifC*-5. WAtf. 5|*©*n 
X«-^ 5 ffiflnXMOT » > h ?rffiffl L fc«»|t«c*n 

xccteort. ¥#©fci>Jnx#3iSi-c**. x* 

3t«|B$© : F^JJDX^^^M1--5/cWc(5l|S^-7';u 

#. ««^^*^LTjDX^f^C4*5-c#^ <> 
[0 0 7 8 ] X. Sff©NC»S >©V7 h 

50 f&TTtteWclt), NC'>5aU->a>(Cj; 
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; Wit. W83#rcCAM£MWL,TflnXAX£ro& 

[0079] ctifc^b-ciie^g-ct^ «e*oj:9a 

ftJXmTOCN Cfl]]X«g2 4±T©^ft$?- x v #©B$ftfl£iJ 

aounx * wvm *> mm £ mm-c # . wisnajomt 
**(wc®Nrt?*a. io 

[0 080]^. T^lEJiB^-^ffiBSiJa 7Ki,T» 
fllll^i N Cflni«2 4 *^SnX««3R£tti©=F* 

;HaK^fX«Xft g »38&B$ ©«8«©»i^ ©TSs&IHM 
-r^/cfewinx^-xo^a^^T 1 - 2 7 tcia 

i£-r5©-r\ C©y I -dr-^-X2 7tciaKB$tifc^Fp[il 

M^^ttix^-^^ - ^fc ettsgccA^j-r •& C £ K J: 

0. ^^-IBIiiU/ciJllX^-^-^NC^-df^aStlWCC^ 
[ 0 0 8 1 ] #|6WH\ ±E-SQte©»«{c|R5e 20 

^ n & & © r& < &©ii 0 fc^m l r & <t 1 >. 

[OO8 2]0!I^«, 3^7cCAD^g2 O^^Sfo^© 

SH-awr. ^st**^n-rsiJ D a a . aj^ a ©»nx©prs 

[0 08 3] CO3^7cCAD^g2 0r$)n«, 3& 
7CC A D 3 0 IC ± 0 3 &7c-e©$? n D n ©ta:!t 

mm<Dz?zi if? A)£ffl«,»-C|»f*2 i©*fS^(Cj; o 
t3^CAD*fA (Kift*^) . OT*HmasA 
© 3 &7C C A D * y > y u Sc*J 6t?Q n Q ©^H- 

^tT^ti*, tstt^'f^-^-r-sjraxiSigic^-r-s 30 

ft]X$tg*>XR £c £© 3 ^TU-t JU* ^abg^ 3 fit I > 

•s^ws^TcCAD^^uccfi^^^tBb^ cne> 

3^7CCAD- ; ef ; ;U5:^tBrc:<i:©i^BH$^, -£©3 

^CAD^f^i*©^*!!]^ ^ttSttStt^i/CEi 
RtHttt. *0Xi4^cjSDr§3^ 

1iJf|g-C&S 0 
[0 08 4] 

& < £ & «jdi«j £ x* £ ©» # zwit<Dmm~ctm l 40 
tTifi5-*%m>. ^a^rJt-^T-e-©!]^* 

flmSii^Hf SC£^-c#^,3^3cCAD^g. 3# 
TcCAM^S^ffigt-C^S. 

[ o o 8 5 ] 4>&< <t taanittii* 

£©tt£*fSft©©PMrtfcWl,T z R£3 1 * » **ffC», 

z F*fi8Bf(coi,»-r*©gljesg*m'5fcJs{>©^n^-7A* 
[01 ] **W«:^*DS3^7nCAD/C AMi/XfA 
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0. 

[02] *fmte&t>ZNCMJ:i'X?-&<D—mM<D& 
WUC *J Iff £ 3 #7C CAD/CAM^fA ©flSf g :/ n ? 

[03] tc^to S N C mniy * 7- & ©— X M<DB 
SStC *J W •£ t&JDX^ ilfti L £ * ©figffi^ 

[04] *^(C^-5,NCtnXVX^A©— I^M©^ 

mkc * w swum® tumt o=em* mmt s tc *©1« 

[05] ^Hjtc^^Ncjjnx^^T-A©— mm<DB 
fflccijw ^i*p D o sii©xg%m-r^n0o 
[06] *f6Hj(c^t>sNcjjnx->^^A©— mmom 

S C A M&nBIKcSTj* 3 n/cl!S»nX#I <b MX^ 
MS^:<*© 3 ^tcC AD^fJ^^fi. 
[07] ^fPjcc^bSNC/raXi'X:?'^©— H]^©Jf$ 
»K * W * »X^ £ 3NM i O £ t (Dimm 

[08] *!6BJ{c^2,NCJjnXVX^A©— HM©?f5 
ffitc toVZffljax.® £ X$A5I£ ©=F^*@iS-r S ?cib<D 

[09] *^(C^SNCtDX->X^A©— SUS©JF$ 
£?&A£XJl£ *5=FP L/fc£ t ©{4gM^5r^ 

-T0. 

[010] ^Bjic^sNcjnx^xf-A©— uss© 

[011] S£3feK:*JW-S3^CAD/CAM->X^A 

2 0 : 3#7cCAD 

2 1 : 3^tcCAM 

22 : CAD/CAM77W-A'3>f i -$ 

2 3 : f-*fiIi/^TA <DNC) 

2 4 : NCSPXm 

2 5 : iimP^ 

2 6 : ftJX-r-^-* 

2 7 : -r- 

3 0 : S^CAD^^l/f^ESgP 
3 1 : CADSlinSP 

3 2 : T'a^A^^iJ 

3 3 : mmmmt® 

34 : J]PX*mr1^fgp. 
3 5 : ^$8agf5 

3 6 : mjtSRA^SP 

3 7 : ^RSSM^-^fEagp 

3 8 : flaX^^f^gP 

3 9 : NC?-$ftf&M 

4 0 : CA D*?Kg|J 

4 1 : y'Uif^Aji*:*) 
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